Abstract: Ethiopia has experienced more than five major droughts in the past three decades, leading to high dependency on international food aids. Nevertheless, studies indicate that asset depletion has not been prevented; neither did food insecurity diminish. Since 2004/5, the Productive Safety Net Programme (PSNP) has been implemented to improve food security in Tigray, Northern Ethiopia. Critics point out that the implementation of food aid programmes can have negative impacts as well as positive outcomes for local communities. Accordingly, this survey study aimed to analyse the distribution and allocation of food aids in the Productive Safety Net Programme (PSNP) in Tigray. Results of 479 interviews revealed that targeting different households in the PSNP has been considerably linked to socio-demographic attributes among which age and size of family were decisive factors to receive food aids. Furthermore, older households with smaller family size received more direct support. Inequality between genders was another major finding of this study. When combined with the marital status, there was also a big difference in the percentage of married or unmarried women receiving food aids. These findings could provide fundamental information for policy intervention to correct food security programmes at household level and reduce hunger. Given that, socio-demographic factors can help to identify particular and usually different requirements, vulnerabilities and coping strategies of the members of the food aid programme, so that they can be much more addressed when an emergency happens.
Introduction
Food deficits and famines are well-known problems worldwide, especially in Africa where the infamous famine of 1983-1984 affected the Horn of Africa deeply. Responses to these problems like emergency appeals and food aid programmes have a long history of preventing mass starvation. Accordingly, many food aid programmes have focused on the African countries, among which Ethiopia has been one of the main targets for many years [1] . In 2011, 62% of all food aid worldwide was intended for Sub-Saharan Africa (SSA). Nowadays, Ethiopia, as the second most populated African country, receives 19% of all food aids to Sub-Saharan Africa (SSA) and is highly dependent on this international food aid [2] . This country has experienced five major droughts in the past using the PSNP to realise the voluntary resettlement programme, by which the Ethiopian government aimed to move the people from the highlands to the lowlands. People in the poor income group were excluded from the PSNP as an incentive to resettle [19] . Nega et al. [10] and Segers et al. [25] conclude that participation in the FFW programme does not have a strong and significant effect on chronic and transitory poverty. Benefits from the FFW programme are skewed towards households in the richest and the middle tertiles. These findings have important implications for anti-poverty measures, where targeting seems a problem especially in the FFW. Therefore, Ethiopia is a good case to look into the efficacy of food aid programmes.
Therefore, it is necessary to critically review the impacts of food aid on other development programmes [19, 25] , food subsidies [26] , possible dependency syndromes for recipient countries as well as households [1, 24, 27] , and the efficacy of food aid distribution and allocation [9] . Despite a large volume of literature discussing the effects of food aids, there is a current lack of research investigating the effects of food aid on the Productive Safety Net Programme (PSNP). To fill this gap, this study seeks to analyse the distribution and allocation of food aids between households with different socio-demographic attributes. More precisely, the paper tries to compare the socio-demographic profile of different target groups of the PSNP in Tigray, Northern Ethiopia.
Materials and Methods

Study Area
Ethiopia is divided into 11 main regions including Tigray in the northern part of the country, which is located approximately between 12 • N and 15 • N and 36.46 • E and 40 • E. Tigray extends over a total area of 41,410 km 2 with an estimated population of 6.96 million. The population density in 2010 was 75.1 per km 2 , and the average annual population growth rate was estimated at 2.1 over the period of 2010-2015 [28] .
The studied kushets have been selected depending on four main criteria. First of all, the village had to be accessible from a nearby town and cooperation with local people had to be possible. Second, the village had to be large enough to take at least 35 interviews at household level. According to the UN Population Fund [29] , the average household size in the rural areas of Tigray is 4.6 persons per household. This means that the village should have around 400 inhabitants to make sure that enough interviews of different types of households can be held. Possibilities for types of households are: a young couple with (all of) their children; an older couple with some (grand)children; a widow(er) with(out) children; the elderly with(out) children; and so forth. Another criterion was that the village should not be too close to the town, to avoid changing from the rural type into the urban by the (way of) generating income and the PSNP. Finally, the availability of earlier research was the last criterion, the comparison between recent data and earlier scientific research makes it possible to draw some conclusions or to see the changes and effects of FFW programmes in a specific village or town.
The different kushets used as study areas are located nearby regional towns on a mainly north-south axis through the eastern part of Tigray, following the main road connecting most of these regional towns (Figure 1 ). 
Data Collection
The study benefits from a mixed-methodology approach that integrates both qualitative and quantitative techniques. The quantitative technique to collect the data was a survey conducted through 479 interviews with rural people using a structured questionnaire across 13 villages, and kushets included about 200 households [30] in 12 woredas (districts) in Tigray, Northern Ethiopia. The rural people older than 15 years old were interviewed because they gave a complete and workable set of information from the household. Between 35 and 40 interviews were conducted over two days of fieldwork in each village. The open questions were about socio-demographic attributes of households, types of vegetables, the variability in market prices, main income, secondary income, membership of PSNP, market, and so on. Appendix B shows all the questions of the structured interview with rural people.
The qualitative technique to collect the data was 15 interviews (open-ended questions) and two informative conversations with the representatives of the PSNP in the agricultural office of each woreda.
The preliminary version of the interview was based on a literature research and an earlier research about the PSNP [31] . The final version of the questions (see Appendixes A and B) has been developed after the first eight interviews in May Ba'ati near Hagere Selam. In order to improve the reliability of the answers, all the interviews were recorded and transcribed. The SPSS 16.0 (SPSS Inc., 
The preliminary version of the interview was based on a literature research and an earlier research about the PSNP [31] . The final version of the questions (see Appendixs A and B) has been developed after the first eight interviews in May Ba'ati near Hagere Selam. In order to improve the reliability of the answers, all the interviews were recorded and transcribed. The SPSS 16.0 (SPSS Inc., Chicago, IL, USA) software was used for conducting descriptive analysis, Chi-square and Cramer's V coefficients and analysis of variance (One-Way ANOVA).
In order to make a triangulation and increase the validity of the data, the collected data were compared with other sources of information, particularly by interviewing the representatives of the PSNP in the agricultural office in each woreda. First, the number of members for Public Work (PW) and Direct Support (DS) on the household and individual level was obtained. The second part of the information includes the planned and actual distributed amount of food and cash divided into PW and DS. The last part was a semi-structured interview about the specific details of the PSNP in the specific woreda (see Appendix A). The PSNP uses these administrative subdivisions to regulate and control the food and cash distributions to their members. Table 1 gives an overview of the socio-demographic attributes of the studied households. Every characteristic included in this household study is divided into different sub-categories. The exact number of participants as well as proportional divisions are listed according to each (sub)category in this table. According to the findings of this study, the average age of the participants was 48.1 years. More than two-thirds of the participants were more than 31 years old, whereas 22% were young (range: 15-34; mean: 25.5 years). The majority (79.1%) of the respondents were married. The gender composition of the population covered by the survey was 54.5% male. The average household size across the entire sample was 5.6 members. Households with big family size (6-12 persons) comprised of 54.3% and the households with small family size (1-5 persons) comprised 45.7%. The majority (92.7%) of the respondents held their own farms. Interestingly, most of those (74.9%) who intended to PW for free may sell (72.3%) their farms or move (67%) to other places when necessary.
Results
Socio-Demographic Attributes of Households
Socio-Demographic Attributes of Households in Different PSNP Memberships
An analysis of variance (ANOVA) was used to determine whether or not there is a significant difference in the 'Age', 'Children' and 'Family size' attributes of the respondents and their three types of membership of the PSNP (Tables 2 and 3 ). The average value of 'age', 'children' and 'family' for each type of membership of the PSNP is calculated. For 'Age', the mean value within the direct support (DS) type of membership of the PSNP is significantly higher (65.24) than the PW (43.66) and the non-members group (47.33) ( Table 2) . A similar difference can be found in the mean values of 'family size'. The average family size for the DS is significantly smaller (3.59) than the Public Work (PW) (5.82) and non-members (5.92). As shown in Table 2 , the variable 'children' does not have a significant difference in mean for the three categories of the PSNP. The variable 'children' will not be used to explain the variability that exists in the membership types of the PSNP.
Since the 'Levene Statistic' was not significant for any of the variables, we can conclude that the variance is not equal for all the categories of the factor (membership of the PSNP). The least significant difference (LSD) test is used since equal variances are not assumed. The results of this test indicate that 'age' has a significant difference in mean (9061.728) between all three categories of the PSNP whereas 'family' has only a significant difference (119.757) when comparing DS to the other categories. This means that 'age' can provide a good indication for the difference in the type of membership. The 'family size' could also be a good indication whether or not someone is a member of the DS type of membership.
Socio-Demographic Characteristics and the PSNP Membership Type
A chi-square test was used to understand the independency of socio-demographic characteristics of the households and their type of membership in PSNP. The independent variables are divided into two categories: socio-demographic characteristics, and other defining characteristics. The first independent variable in the category of socio-demographic characteristics is 'Age', for which the chi-square test cannot be used; however, the Cramer's V value indicates a moderate connection (see Appendix C). Therefore, the variable is reclassified into seven 'AgeGroups'. The Pearson chi-square value for this variable is statistically significant, meaning that both variables are not independent (see Appendix C). Furthermore, the percentage of people receiving DS in a certain age group (range: 0-30%) is generally lower than the percentage of people receiving PW (range: 5-50%). The PSNP membership type is partially based on the availability of family members who are able to work in a household. Sometimes people receive food or cash for four persons, but only two persons participate in the PW (parents with children for instance). As soon as someone in a household is able to work, s/he would participate in the PW, and is not brought from DS. As shown in Figure 2 , from the age of 55, the percentage of people receiving the DS increases (18.6%) and reaches its highest level at 65+ age group (34.5%). To compare, only 1.1% of the respondents between the ages of 25 and 34 receive the DS, while more than half (58.8%) of all the DS is meant for the oldest age group (65+). The percentage of PW households is distributed quite differently compared to those who received DS. More than one-third of the people between the age of 25 and 64 receive the PW, while only 14.9% of the elderly (65+) and 22.2% of the youngest age group (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) The percentage of the women receiving the DS (15.9%) or PW (39.6%) is 55.6%, which is more than the figure (35.5%) of the men (Table 3 ). It is noticeable that 64.7% of all the DS is attributed to women. Since the main source of income in Ethiopia is self-sufficient agriculture, and farming consists of hard manual labour, women are in a disadvantaged situation that can be aggravated by widowhood, a divorce or old age.
These results reveal that AgeGroups and Gender are not equally significant for DS and PW. The difference in 'AgeGroup' is more significant for DS than for PW. This is already explained based on the outcomes of the One-Way ANOVA. 58.8% (30 persons) of all DS goes to household-heads who are older than 65, whilst only 8.6% (13) of all PW goes to the same age group. Gender gives a significantly better indication for people receiving PW than for DS. Out of 207 women, 82 (39.6%) receive PW, whilst for men, 70 out of 248 (28.2%) receive PW. A similar difference can be found for DS (15.9% and 7.3%). The percentage of the women receiving the DS (15.9%) or PW (39.6%) is 55.6%, which is more than the figure (35.5%) of the men (Table 3 ). It is noticeable that 64.7% of all the DS is attributed to women. Since the main source of income in Ethiopia is self-sufficient agriculture, and farming consists of hard manual labour, women are in a disadvantaged situation that can be aggravated by widowhood, a divorce or old age.
These results reveal that AgeGroups and Gender are not equally significant for DS and PW. The difference in 'AgeGroup' is more significant for DS than for PW. This is already explained based on the outcomes of the One-Way ANOVA. 58.8% (30 persons) of all DS goes to household-heads who are older than 65, whilst only 8.6% (13) of all PW goes to the same age group. Gender gives a significantly better indication for people receiving PW than for DS. Out of 207 women, 82 (39.6%) receive PW, whilst for men, 70 out of 248 (28.2%) receive PW. A similar difference can be found for DS (15.9% and 7.3%).
The marital status of people was divided into four main categories: married; widow(er); divorcee, and; not married. Since both the Pearson chi-square and Cramer's V values are not significant, the variable has been changed into a binary variable, containing only two possible categories as married and not married (widow(er), divorcee and not married grouped together). When the Cramer's V of the categorical variable 'MarriedCategoric' (0.245) is compared to the one from the binary variable 'MarriedBinary', there is a significant increase (0.329) (see Appendix C). This means that there is an association between the marital status of a person and his or her type of membership of the PSNP. 29.5% of the people who are not married receive the DS compared to 6.4% of the married people. The percentages of married or unmarried persons receiving the PW are similar (respectively 31.9% and 38.9%), whilst the percentages of people who are not a member are rather divergent (respectively, 61.7% and 31.6%) ( Table 3) .
Lastly, the number of family members in a household is moderately related to the type of membership of the PSNP (Cramer's V value: 0.324, see Appendix C). Similarly to the conversion of the independent variable 'children', we can use the average size of family members as a threshold value (5.6) and decide which household has small or large (respectively, 0 and 1) size. The Pearson chi-square value (see Appendix C) indicates that the distribution of people across different types of membership is unequal for small and large families where 18.3% of the small families receive the DS, compared to 5.3% of the larger families. The percentages of small and large PW households and those who are not a member of the PSNP are rather similar. Nevertheless, the figure for small (31.7%) and large (34.8%) households receiving PW is smaller than those small (50.0%) and large (59.9%) families that are not a member. Overall, 74.5% of all DS is intended for small families and most of them consist of a widow with one or more children or elder people, which explains the unequal distribution of DS.
Discussion
This research aimed to analyse the relationships between household characteristics and of the Productive Safety Net Programme (PSNP) membership type in Tigray region (North Ethiopia). A combination of qualitative and quantitative interviews at a household and woreda level during eight weeks of fieldwork has resulted in the necessary data. An analysis of the household characteristics as related to of the PSNP membership type provided a number of key findings for this targeting system. Socio-demographic characteristics of a household are the main indicators for the PSNP membership type. Age is a decisive factor for a household to receive DS. The average age was significantly higher for the recipients of DS as compared to recipients of public work (PW) or non-members. The major part of all distributed DS goes to people older than 65. The size of a family is inversely related to the type of membership of the PSNP as compared to age. The fewer household members, the greater the odds for a household to receive DS. Inequality between sexes is also a major finding of this study. A significantly higher percentage of women is a member of the PSNP as compared to men. When combined with the marital status, there is a big difference in the percentage of married or unmarried women receiving DS and PW. Unmarried women receive more DS than married ones and married women receive more PW compared to unmarried women. Community work or 'PW for free' is another indicator for the differences in type of membership of the PSNP. People who are able to work can participate in the PW projects. The odds of being a member of the PW type of membership increase significantly when a household participates in community projects. This study revealed that characteristics of a household decrease the chances of being a member by improving food security and food aid is less unpredictable and better targeted because a lot of household characteristics are taken into account.
PSNP Targeting Groups
The earlier research conducted by Devereux et al. [32] is based on household surveys in 2006 after the first year of implementing the PSNP in Ethiopia. In this study the targeting of households for the PSNP has been linked to socio-demographic criteria. Devereux et al. [32] , state that households who are a member of the PSNP are significantly more likely to be female-headed than the non-members, and to have elderly as a household head. This means that the share of people who receive DS or PW is not equally divided between both sexes. Single women are more likely to receive food aid as compared to male-headed families. The same goes for the elderly. The older someone becomes, the higher is the chance to become a member of the programme. This finding corresponds to the ones about age, age groups, gender and marital status in this study. In addition, according to Devereux et al. [32] the PSNP was well targeted using labour constraints as targeting criteria. They assessed the labour constraints more thoroughly by using multiple indicators. However, a corresponding indicator between their study and this study is the size of a family as a decisive factor to receive food aids. In this study, the average household size was 5.82 for PW, 3.59 for DS and 5.92 for non-members. While the average household size in the study by Devereux et al. [32] was 5.75 for PW, 3.16 for DS and 5.96 for non-members. However, Lawrence [33] found that the average household size for his study sample was six people, and this was the same for the households that received food aid and the households that did not receive food aid. Dekker [34] also found that the amount of food received from the free distribution programme (DRP) in Zimbabwe depended on the household size, so households tried to achieve this number in order to receive more assistance. These findings are in contrast with our findings about family size, where small families were those who received more PSNP compared to larger families. Moreover, the variability in data points to the fact that there are quite some households that have assets and still are allowed to participate in paid public work (PW) or even receive DS. This can partly be expected by bias that occurs in distribution, and in which farmers with more social or political skills manage to obtain such support [25] .
Age and Family Size as Indicators for PSNP Membership
From the age of 55, the percentage of people receiving the DS increases (18.6%) and reaches to its highest level at 65+ age group (34.5%). To compare, only 1.1% of the respondents between the age of 25 and 34 receive the DS, while more than half (58.8%) of all the DS is meant for the oldest age group (65+). This indicates that the DS is mainly targeted towards the elderly who are unable to work. Between the means of the other variable about family size, similar differences can be observed. Households who receive DS have an average of 3.6 household members, whilst the average for PW is 5.8 and for non-members 5.9. This means that smaller families, often single people or the elderly (possibly with a few children), have a greater chance of receiving DS when compared to larger families. These findings are consistent with the conditions of the PSNP targeting. The PSNP is meant for food-insecure people, such as the elderly. They are not able to cultivate their own crops and this fact makes it difficult to maintain a family in a largely self-sufficient agricultural environment. If they are part of a larger family, this might be an indication of a kind of social safety net. Smaller families are primarily depending on their own income and are therefore more vulnerable to food shortages. Similarly, Quisumbing [35] examined the characteristics that determine participation in food-for-work programmes (FFW) and free distribution (FD) programmes in rural Ethiopia. The author found that membership in FD or FFW programmes are affected by household size and its structure, however, these impacts vary between FFW and FD programmes. Larger households have a higher probability to be a member in FFW, but a lower chance to receive FD. In contrast, Kattenberg [36] made a comparison between food aid receipts in 1995-1996 and receipts between1996-1997 and 1998-1999 in order to evaluate whether or not there was a target regarding the supplying of Drought Relief programme (DRP) food aid programme in Zimbabwe. He found that there is a negative significant relationship between household size and food aid allocation as larger households receive less food aid per capita. Bogale and Shimelis, [37] in this regard, identified specific socioeconomic factors that affect food insecurity of households in rural areas of Dire Dawa and Eastern Ethiopia, using a logit model. They found that family size is one of the factors that showed a theoretically stable and statistically significant influence on household food insecurity, indicating that the probability of being food insecure increases with an increase in the family size.
Age and Gender as the Indicators for PSNP Membership
The difference in statistical significance emanates from the fact that age gives a better indication whether people will receive help or not for the DS system than for the PW system. In line with our finding, Lawrence [33] in his study in Northern Uganda found that the average age for households that received food aid was 43 years, and this was significantly higher than non-food aid receiver households (37 years). Furthermore, Quisumbing [35] concluded that households in rural Ethiopia with a higher proportion of females aged 15 to 65 are also more likely to be a member in FFW-programmes. Nevertheless, households with a high proportion of females under 15 years of age are less likely to participate in the FFW, whereas households with a greater proportion of children aged 0-15 are more likely to receive FD. Bogale and Shimelis [37] also found that the age of household's head is one of the main effective variables on the probability of household to be food insecure showing a negative relationship with food insecurity.
The other socio-demographic characteristic 'Gender', is inversely related to the type of membership of PSNP. In contrast, Bogale and Shimelis [37] cited that the estimated coefficients for the gender of the household's head and amount of food aid received were not statistically significant in determining household food insecurity. However, our findings are not only based on the household heads. Hence, a combination of the marital status and gender could give a better indication, since being a single mother is a totally different situation from being a mother in a family with a husband and children. It was found that 37.2% (77) of all women are not married as compared to 7.3% (18) of all men. The percentage of households receiving DS is 7.8% for married and 29.9% for unmarried women. Thus, the marital status can be seen as an important indicator combined with gender. Since there are more women who are unmarried than men, this category should receive more attention in the PSNP targeting system. This is confirmed in the World Food Programme (WFP) that aims to cope with the hunger and provide food aid in emergency situations. WFP's gender policy and particular programming for women are two important issues noted in its Commitments to Women. Its goals comprise, for example, supplying direct access by women to proper food aid, ensuring women's equal access to and complete participation in decision-making [38] .
Women are not able to maintain a family as easily as men, since agricultural activities like ploughing are hard labour and currently not done by women, hence they need to pay in cash or in kind for this work to be done by someone else. Accordingly, the results of Lawrence [33] study showed that 84% of the sampled households are male-headed, and this is the same for households that receive food aid and those which do not. Besides, in 85% of his study population, the household heads were married, and this was also the same for the households that received food aid and those which did not.
Conclusions
The significant differences found in this study, in relation to the influence of gender, age and family size on the type of membership of the PSNP, demonstrate that developing suitable policy responses to implement the PSNP needs precise analysis of such demographic factors to find the important differences for policy consideration between and among the targeted groups. Regarding the gender differences, more accurate data that is sex-disaggregated should be collected to assist such analyses and develop gender determinants to monitor and asses the consequences of the food aid programmes like the PSNP. The findings of this study revealed that considering the socio-demographic characteristics of households in developing target groups of PSNP can help to identify vulnerable groups. Consequently, identifying vulnerable groups help to supply resources to those who are most in need and to improve the capacities of a major proportion of those who are often neglected. Given that, socio-demographic factors can help to identify vulnerabilities and coping strategies of the members of food aid programmes, so that they can be more adequately addressed when an emergency happens.
Acknowledgments:
The authors acknowledge the professional assistance and translation services provided by Yohannes Gebreegziabher and Gebrekidan Mesfin during the data collection period, as well as advices by Amaury Frankl, Miró Jacob, Tesfaalem Gebreyohannes and Biadiglign Demissie. The information and knowledge provided by all field respondents, as well as by Aite Gizachew, head of the Productive Safety Net Programme of Tigray Region, is greatly acknowledged. Funding was partly provided by VLIR-UOS (Belgium) and logistic assistance was provided by the VLIR-UOS hub at Mekelle University (Nahusenay Teamer and his colleagues). The constructive suggestions of two anonymous reviewers are gratefully acknowledged.
Author Contributions: This study presents a team work developed by several co-authors. Fien De Rudder performed the study and wrote the main text. Hossein Azadi designed the study and enriched the first draft to come up with the final draft. Koen Vlassenroot and Fredu Nega contributed to the design and revision of the paper. Jan Nyssen critically reviewed the paper and helped with writing the manuscript. With different contributions, all the authors enriched the submitted manuscript and ended it up with the current publication.
Conflicts of Interest:
The authors declare no conflict of interest.
Appendix A Table A1 . Semi-structured interview with a representative of the PSNP in the agricultural office of each woreda. 
Questions
